Precision measurements of b-hadron lifetimes are a key goal of the LHCb experiment. In the B 0 s sector, the measurement of the effective lifetimes for B 0 s mesons decaying to CP-odd, CP-even and flavor specific final states are essential for constraining the B 0 s mixing parameters, ∆Γ s , the average width, Γ s , and the CP-violating phase, φ s . Measurements of b baryon lifetimes are also important to test theoretical models. We present the latest results from LHCb on these topics.
Introduction
In the free quark model the lifetimes of all b-flavored hadrons are equal, because the decay width is determined by the b quark lifetime. This model is too naïve, since effects of other quarks in the hadron are not taken into account. Early predictions using the heavy quark expansion (HQE), however, supported the idea that b hadron lifetimes were quite similar, due to the absence of correction terms O(1/m b ) [1] [2] [3] [4] [5] . In the case of the ratio of b hadron lifetimes, the corrections of order O(1/m 2 b ) were found to be small, initial estimates of O(1/m 3 b ) [3, 6, 7] effects were also small, thus, differences of only a few percent were expected [2] [3] [4] . HQE predicts the ratios of lifetimes of b mesons, which agree the experimental observations well within the experimental and theoretical uncertainties. The low experimental value of the ratio of lifetimes of the Λ , to the B 0 meson, τ B 0 , has long been a problem for the theory. This situation has recently been clarified by the LHCb experiment and lends substantial support to HQE theory.
In these proceedings, we present measurements of Γ s and ∆Γ s from B 
Measurements of Γ s and ∆Γ s
The decay B 0 s → J/ψ φ is the golden decay mode for the measurement of the CP violation phase, φ s . The final state is an admixture of the CP -even and CP -odd eigenstates. Therefore, an angular analysis is required to disentangle statistically between the two final states with two different CP eigenvalue. On the other hand, the decay B 0 s → J/ψ π + π − is shown to be an almost pure CP -odd eigenstate [8] , and hence no angular analysis is required. Using 1.0 fb −1 of data collected in pp collisions at √ s = 7 TeV with the LHCb detector, the CP violating phase φ s as well as Γ s and ∆Γ s are extracted by performing an unbinned maximum log-likelihood fit to the B 0 s mass, decay time t, angular distributions and initial flavour tag of the selected B 0 s → J/ψ φ events. The results obtained from the fits are: Γ s = 0.663 ± 0.005 ± 0.006 ps −1 and ∆Γ s = 0.100 ± 0.016 ± 0.003 ps −1 [9] . The result of performing a combined fit using both B 0 s → J/ψ φ and B 0 s → J/ψ π + π − events gives Γ s = 0.661 ± 0.004 ± 0.006 ps −1 and ∆Γ s = 0.106 ± 0.011 ± 0.007 ps −1 [9] . These are the most precise measurements to date and are in agreement with the Standard Model (SM) predictions [10] [11] [12] [13] . Since the mean B The effective B 0 s → K + K − lifetime is evaluated using an unbinned maximum loglikelihood fit to the B 0 s decay time distribution. A fit to the invariant mass spectrum is performed to determine the sWeights [16] that are used to isolate the B 0 s → K + K − decay time distribution from the residual background. Since there is no acceptance bias to correct for, the lifetime is determined using a fit of the convolution of an exponential and Gaussian function to account for the resolution of the detector. The resolution is determined from the simulation. Both the fit to the invariant mass spectrum and decay time distribution are shown in Fig. 1 − lifetime is found to be τ KK = 1.455 ± 0.046 ± 0.006 ps [15] in good agreement with the SM prediction of 1.40 ± 0.02 ps [17] . The main systematic contribution is coming from the bias in the lifetime, found after the reconstruction of the tracks in the final state, which is determined from simulated events. 0 → J/ψ K * 0 (892) with the fitted probability density function (PDF) ∆ J/ψ f 0 (980) superimposed is shown in Fig. 3 . Making use of a binned fit, the reciprocal lifetime difference is determined to be ∆ J/ψ f 0 (980) = −0.070 ± 0.014 ps −1 , where the uncertainty is statistical only. Taking τ J/ψ K * 0 to be the mean B 0 lifetime 1.519 ± 0.007 ps [14] , it is possible to determine τ J/ψ f 0 (980) = 1.700 ± 0.040 ± 0.026 ps [20] . The main systematic contribution is due to non perfect cancellation between the acceptance corrections in the two channels. Interpreting this as the lifetime of the heavy B 0 s meson eigenstate, with an additional source of systematic uncertainty due to possible non-zero value of φ s , we obtain Γ H = 0.588 ± 0.014 ± 0.009 ps −1 [20] . J/ψ pK − decay mode, while the B 0 meson is found in J/ψ π + K − decays. This Λ 0 b decay mode has not been observed before.
1 On the other hand, the B 0 decay is well known, and we impose the further requirement that the invariant mass of the π + K − combination be within ±100 MeV of the K * 0 (892) mass, in order to simplify the simulation and reduce /τ B 0 = 0.976 ± 0.012 ± 0.006 [21] . The ratio is equal to within a few percent, as the original advocates of the HQE claimed [3, 5] , without any need to find additional corrections. Adding both uncertainties in quadrature, the lifetimes are consistent with being equal at the level of 1.9 standard deviations; thus we do not exclude that the Λ 0 b baryon has a longer lifetime than the B 0 meson. Using the world average measured value for the B 0 lifetime [14] we determine τ Λ 0 b = 1.482 ± 0.018 ± 0.012 ps [21] . The main systematic uncertainty is due to the change of the default fit range 0.6 − 7.0 ps to 1.0 − 7.0 ps. noted that all the measurements presented in this proceeding are from about 1/3 the of the current LHCb dataset. We expect significant improvements to these results in the near future as more data are analyzed.
Summary

